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(54) Tide: APPARATUS FOR TOEATING ANKLE FRACTURES 



(57) Abstract 

An apparatus for treating ankle fractures includes an external 
fixer formed by a tibial clamp and a heel clamp connected to a central 
member extendable by means of respective universal joints. The heel 
clamp is articulated such that its rotation axis is airangeable to be 
approximately centered on the tibial-heel joint axis. The apparatus 
also includes a positioner device of the true rotation axis of the 
tibial-heel joint, wherein such device includes a support removably 
associated with a screw freely insertable in the astra^us. a Kirschncr 
string adapted to identify said tnie rotation axis, a locking member 
of the Kirschner string selectively oricntable with respect to the 
support until the axis of the string is substantially stationary during 
the rotation of the tibial-heel joint. 
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wo 97/10775 PCT/EP96/04113 
APPARATUS FOR TREATING ANKLE FRACTURES 

The present invention relates to an apparatus for treating 
ankle fractures. 

A conventional technique for treating ankle fractures 
includes the use of an external fixer comprising a proximal 
clamp anchored to two screws inserted in the tibial 
diaphysis and a distal clamp anchored to a screw inserted in 
the calcaneus and in the tarsus; both clamps are connected 
to a central member which can be extended by means of 
universal joints. 

The particular distal clamp is articulated in order to 
rotate about an axis which approximately coincides with that 
of the tibial-heel joint. The rotating axis is placed by 
hand and is usually identified by means of a Kirschner 
string fixed in the tarsal sinus. 

A first inconvenience of the above fixing technique is that 
the axis of the distal clamp rarely coincides with the true 
axis of the tibial joint and this causes diastasis and 
compressions to the joint and tractions to the ligaments. 

Secondly, once the position of the articular rotation axis 
has been determined, the relative position of the calcaneus 
and heel screws remains fixed with a consequent limitation 
of the insertion of the clamp and a difficult positioning 
of the fixer. 

A main aim of the present invention is to eliminate the 
above mentioned drawbacks by providing an apparatus adapted 
to maintain a correct articulation of the tibial joint 
helping the rehabilitation and speeding the recovery. 
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A further aim is that of providing an apparatus adapted to 
ease the insertion of the distal screws allowing maximum 
freedom in placing the screws in order to reduce the 
5 operating time and the exposure to X rays. 

According to one preferred aspect of the invention, there is 
provided an apparatus for treating ankle fractures 
comprising: an external fixer formed by a tibial clamp and a 
10 heel clamp connected to a central member extendable by means 
of respective universal joints, said heel clamp being 
articulated such that its rotation axis is arrangeable to be 
approximately centered on the tibial-heel joint axis; a 
positioner device of the true rotation axis of the tibial- 
is heel joint, wherein said device comprises a support 
removably associated with a screw freely insertable in the 
astragalus, a Kirschner string adapted to identify said true 
rotation axis, a locking member of said Kirschner string 
selectively orientatable with respect to said support until 
20 the axis of said string is substantially still during the 
rotation of the tibial-heel joint. 

The particular characteristics and advantages of the 
invention will be more apparent by the following detailed 
25 description of some preferred embodiments of the apparatus 
according to the invention, illustrated by way of non- 
limiting example in the enclosed drawings wherein: 

FIG, 1 is a side view of an apparatus according to the 
30 invention installed at a tibial-heel joint; 

PIG. 2 is a slightly elevated perspective front view of the 
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FIG. 3 is a lower perspective view of the apparatus of FIG. 

1; 

5 

FIG. 4 shows the apparatus of FIG. 1 without the distal 
clamp in order to better show the device for identifying the 
true axis of the joint; 

10 FIG. 5 is a side view of a part of a first embodiment of the 
distal clamp; 

FIG. 6 is a section view according to the plane VI-VI of 
FIG. 5; 

15 

FIG. 7 is a section view of another component of a distal 
clamp; 

FIG. 8 is a front view of a further component of a distal 
20 clamp; 

FIG- 9 is a section view according to the plane IX-IX of 
FIG. 8; 

25 FIG. 10 is a section view of a variated embodiment of the 
component of FIG. 9; 

FIG. 11 is an exploded side view of a device which is part 
of the apparatus according to the invention; 

30 

FIG. 12 is a side partial view of a second embodiment of a 
distal clamp; and 
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FIG. 13 is a section view according to the plane XIII-XIII 
of FIG. 5. 

5 With reference to the above figures, an apparatus according 
to the invention, generally designated by the reference 
numeral 1, is used to consolidate an ankle fracture with a 
nidus F localized, for example, towards the lower part of 
the tibia T proximate to the tibial-heel joint B, more 
10 clearly visible in FIG. 4. 

The apparatus comprises an axial fixer 2 and a device 3 for 
identifying and positioning the true axis of joint B. 

15 Namely, axial fixer 2 comprises a per se known extendable 
central member 4 connecting a proximal clamp 5, anchored to 
two tibial screws 6 and 7, and a distal clamp, generally 
designated by the reference numeral 8, which will be 
described in more detail hereinafter. 

20 

Proximal clamp 5 and distal clamp 8 are connected to the 
central member by means of universal spherical joints 9, 10, 
provided with locking eccentric members 11, 12 protruding 
from central member 4 with Allen screws. 

25 

Distal clamp 8 is articulated, as shown in detail in FIGs. 
Sand 6, and comprises an extended fork 13 having two 
relatively thin longitudinal walls 14, 15. Two radial 
appendixes 16, 17 are associated with walls 14, 15 on a 
30 transversal axis c arranged at the free ends. 

The pivotal axis of the clamp is defined by a bush 18 having 
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a central through bore 19. 

The bush also constitutes a first stop member of radial 
appendixes 16, 17 and has an hexagonal external profile 
shaped as a nut screw. By rotating of the bush by means of a 
wrench the rotation of the two appendixes is blocked with 
respect of fork 13. 

Respective universal clamps 20,21 are associated with radial 
appendixes 16, 17 for anchoring to two distal screws 22, 23. 

FIGs. 12 and 13 show a second embodiment of the distal clamp 
wherein like reference characters, provided with 
apostrophes, denote similar features. 

In particular, a clamp 8* is different from the above 
described one in that it comprises two independent stop 
members of the arms constituted by a double stop bush: a 
first inner bush 18', centrally provided with a central 
hexagonal bore adapted to lock radial appendixes 16', 17' 
with respect to fork 13* , and a second external bush 18", 
provided with perpendicular diametral bores for locking the 
relative rotation of the two radial appendixes 16', 17'. 

The positioning and identifying device 3 is adapted to 
search the true axis of the tibial-heel joint. Such true 
axis will be designated by the reference sign a on the 
f igures . 

Device 3 is illustrated in more detail in FIG. 11 and 
comprises a substantially cylindrical hollow support 24 
having an end bore adapted to accommodate a screw 23, 
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inserted in the astragalus, and locked by a lock screw 25. 

It is to be noted that screw 23 can be positioned by hand 
with no particular inclination taking only good care of not 
5 damaging the blood vessels and the ligaments that are 
particularly delicate in this region. 

A rod 26 may be connected to support 24 by means of a 
spherical joint. Such spherical joint is constituted by a 
10 sphere 27 formed at the end of rod 26 and adapted to be 
inserted in the internal cavity of support 24 and locked 
therein by means of a threaded ring 28 provided with an 
inner conical abutment 29. 

15 An eccentric pin 30, inserted in a transversal through bore 
of the cylindrical support 24 is adapted to compress sphere 
27 towards conical abutment 29 of ring 28 by means of a 
bearing 31 having a substantially hemispherical cavity 32. 

20 An annular member 33 can be mounted on rod 26 and has a 
central bore having an inner diameter which is slightly 
greater than the diameter of the rod in order to allow a 
desired rotation and sliding. The annular member is also 
provided with a transversal bore 34 which is staggered with 

25 respect of the axis for the passage of a Kirschner string. 
The position of the annular member 33 and the orientation of 
the transversal bore 34, and therefore of the Kirschner 
string K, can be locked by means of a lock screw 35 as shown 
in FIGs. 1 to 4. 

30 

FIGs. 7 to 10 schematically show side and section views of 
orientable prismatic clamps adapted to connect the radial 
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appendixes 16, 17 and respectively, 16', 17* of radial clamp 
8 or 8\ to the heel and astragalus screws 22 without any 
limitation in choosing their position with respect of the 
Kirschner string K. Advantageously, all the clamps shown in 
5 FIGS. 7 to 10 have a main prismatic body 36 having a through 
bore 37 for the passage of radial appendixes 16, 17, 16', 
17', and a secondary body 38 having a through bore 39 having 
a smaller diameter for locking screws 22, 23. The two bodies 
are locked together by means of a transversal general Allen 
10 screw 40 . 



Operatively, the surgeon will insert the tibial screws 6, 7 
and the clamp 5 on the screws, then the surgeon will connect 
the central member 4 by tightening the eccentric 11. After 

15 inserting a screw 23 in the astragalus by hand, i.e. without 
any specific inclination, the surgeon will anchor the 
support of device 3 to the screw 23. Once the axis of the 
tibial-heel joint B has been determined with a good 
approximation and once that point has been marked on the 

20 patient's skin, the surgeon will position the device 3 with 
the Kirschner string centered on that point. After locking 
the Kirschner string with respect of the screw 23, the 
surgeon will make the joint turn. If the Kirschner string 
moves eccentrically with respect of the point marked on the 

25 patient, that means that its position does not yet 
correspond to the true axis of the joint. Therefore, by 
sliding and rotating the annular member 34 about two axes, 
the Kirschner string will be moved and oriented to make its 
axis substantially still as the joint rotates. In this 

30 condition the axis of the Kirschner string coincides, with a 
good approximation, with the true axis of the tibial-heel 
joint preventing excessive diastasis and/or compression of 
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the joint bones. 

After finally locking the device 3 with clamp 21, the 
surgeon will position the distal clamp to articulate it such 
5 that its pivoting axis coincides with the axis of the 
Kirschner string. The surgeon will then insert the calcaneus 
screw 22 in a free position thanks to the orientable 
prismatic clamp 20. 

10 All the screws, the eccentric elements and the inner bush 
18* of distal clamp 8' can now be locked in order to prevent 
the mutual rotation of the two radial appendixes 16,17 and 
in order to ease the stabilization of the fracture. 

15 After a certain time selected by experience, the surgeon 
will free the tibial-heel joint by loosening the screw 19 in 
order to allow the correct rotation of the joint, making the 
fracture dynamic and sensibly accelerating the 
rehabilitation . 

20 

It is apparent from the above description that the apparatus 
according to the invention achieves all the intended objects 
and in particular the search for the true axis of rotation 
of the joint and the freedom in positioning the distal 
25 screws. 

The material employed for the axial fixer and for the 
positioning device are chosen among the stainless steels, 
light alloys, and the biocompatible special metals according 
30 to the standards set forth by the International medical and 
quality specifications. 
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The apparatus according to the invention may have numerous 
modifications and variations, all within the scope of the 
appended c 1 a ims . 

Size, shapes and materials may be modified without departing 
5 from the inventive concept. 

Where technical features mentioned in any claim are followed 
by reference signs, those reference signs have been included 
for the sole purpose of increasing the intelligibility of 
10 the claims and accordingly, such reference signs do not have 
any limiting effect on the scope of each element identified 
by way of example by such reference signs. 



15 



20 



25 



30 
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CLAIMS 

1. An apparatus for treating ankle fractures comprising: an 
external fixer formed by a tibial clamp and a heel claunp 
connected to a central member extendable by means of 

5 respective universal joints, said heel clamp being 
articulated such that its rotation axis is arrangeable to be 
approximately centered on the tibial-heel joint axis; a 
positioner device of the true rotation axis of the tibial- 
heel joint, wherein said device comprises a support 

10 removably associated with a screw freely insertable in the 
astragalus, a Kirschner string adapted to identify said true 
rotation axis, a locking member of said Kirschner string 
selectively orientatable with respect to said support until 
the axis of said string is substantially stationary during 

15 the rotation of the tibial-heel joint. 

2. The apparatus, according to claim 1, wherein said support 
comprises a block having a through bore for the passage of 
the bone screw inserted in the astragalus, and a screw for 

20 locking said screw in said bore. 

3. The apparatus, according to claim 1, wherein said rod is 
coupled to the free end of said block by means of a 
spherical joint provided with locking means. 

25 

4. The apparatus, according to claim 1, wherein said rod 
slidingly and rotatably supports an annular member provided 
with a lateral bore which is perpendicular and staggered 
with respect of said rod for the passage of said Kirschner 

30 string. 



5. The apparatus, according to claim 4, comprising locking 
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means for locking said annular member and said Kirschner 
string in selected positions. 

6. The apparatus, according to claim 1, wherein said 
5 articulated distal clamp comprises a fork member having 

longitudinal arms and a transversal pivoting axis arranged 
at the ends of said arms. 

7. The apparatus, according to claim 6, wherein said pair of 
10 radial appendixes is pivoted to said arm for supporting a 

pair of orientable clamps in an adjustable position, said 
clamps being associable with said calcaneus screw, inserted 
in the astragalus, in freely chosen positions. 

15 8. The apparatus, according to claim 7, wherein said arms 
have a reduced thickness sufficient to allow the passage of 
X rays of adapted intensity and strength - 

9* The apparatus, according to claim 7, wherein a guide bore 
20 for guiding said string is provided at the rotation axis of 
said distal clamp. 

10. The apparatus, according to claim 7, wherein said radial 
appendixes are mounted on said pivoting axis defining a 

25 predetermined fixed angle between each other, first stop 
means being provided for locking the rotation of said 
appendixes . 

11. The apparatus, according to claim 7, wherein said 
30 appendixes are mounted on said pivoting axis with the 

possibility of variating the angle between each other, first 
stop means being provided for locking the rotation of said 
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appendixes and second stop means being provided independent 
from said first means for fixing the angle between said 
appendixes. 

5 12. A method for treating ankle fractures comprising the 
steps of : 

providing an apparatus comprising an axial fixer having 
a fixed proximal clamp and an articulated distal clamp 
having a pivoting axis and radial appendixes, joined by a 
10 central member extendable by means of universal joints, 
providing a device for determining the true rotation axis of 
the tibial-heel joint provided with a pivoting axis having a 
guide bore for a Kirschner string; 

inserting at least one screw in a tibial diaphysis 
15 proximate to the fracture; 

anchoring said proximal clamp on said tibial screw and 
connecting said clamp to said central member; 

inserting by free hand a distal screw in the astragalus 
and a second distal screw in the calcaneus; 
20 removably anchoring said device to said screw; 

determining the true axis of rotation by orienting and 
selectively locking a Kirschner string to the end of said 
device and by rotating the tibial-heel joint until during 
said rotation the axis of said string is substantially 
25 stationary; 

centering the pivoting axis on said Kirschner string and 
connecting the clamp to said central member; and 

anchoring said radial appendixes of said distal clamp to 
said distal screws. 



30 
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